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One final collaboration is with Aaron Thode (Scripps Institution of Oceanography) and Julien Bonnel 
(Université Européenne de Bretagne), who are using some of our Bering Sea moorings to analyze 
upsweep vocalizations from both North Pacific right whales and humpback whales (this call type is often 
confused between the two species). By analyzing the multi-path arrivals of the signals, they hope to be 
able to determine the depth at which the call was produced, and use this information to potentially 
distinguish between the two species. 

Sonobuoys: 

Our sonobuoys have gone through their post-season inventory.  We will have plenty for the 2015 cruise. 

Oceanographic and Lower Trophic Level Component: 

Moorings: 

Locations for the oceanographic and active acoustic moorings which will be retrieved in 2015 are shown 
in Figure 3 (yellow stars). See the PMEL mooring website 
(http://www.pmel.noaa.gov/foci/operations/mooring_plans/2014/aug2014_ContVes_moorings.html1) 
for information on the instruments placed on each mooring.  Six of the ARCWEST moorings will be 
redeployed to maintain the time series, and tentative plans have been made to retrieve them off the 
NOAA Ship Ronald Brown in 2016. An upward looking passive acoustic TAPS-6NG (Tracor Acoustic 
Profiling System, Next Generation) instrument will be deployed at C2 (Figure 3) to measure zooplankton 
bio-volume and size distribution. 

The monthly mean transport at Icy Cape during 2010-2013 was strongly variable during winter and fall 
(Figure 4). During spring and summer, however, transport was consistently northward and less variable 
among years. Yearlong average transport ranged from 0.25–0.45 Sv. 

Figure 4. Mean transport per month for four years during 2010–2013 at Icy Cape, Alaska. Means combine the CHAOZ 
(2010–2011) and ARCWEST/CHAOZ–X (2012–2013) data. 

1 On this webpage subsurface moorings relevant to this project are titled 14CK (i.e., Chukchi Sea 2014) and 14BS (i.e., Bering Sea 2014).  The 

number on the end corresponds to the mooring clusters: 14CKT for the Chukchi Sea (e.g., 14CKT-2A corresponds to C2) or 14BS for the Bering 
Sea (e.g., 14BS-2C corresponds to M2). 
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Hydrography & Plankton Sampling: 

Locations for lower trophic level and physical/chemical oceanographic sampling (Figure 5, yellow dots) 
were also determined in coordination with the passive acoustic component and based upon previous 
research and our conceptual model of current flow. In 2015, the sampling effort will be conducted off 
the NOAA ship Ronald Brown from 6 August to 4 September. The line off Point Hope (Figure 5, yellow 
dots in DBO3) is tentatively scheduled to be sampled if time permits. 

Nutrient samples have been processed and are being incorporated into the hydrographic files and 
uploaded to the database. Chlorophyll samples (N > 400) were collected and are stored in a freezer in 
Seattle. Chlorophyll samples were analyzed in January/February and have been uploaded into the 
database. 

In addition to the ARCWEST and CHAOZ-X sampling described above, NOAA’s Ocean Exploration (OE) 
program will be conducting field work in the Chukchi Sea in 2015.  In July, the USCGC Healy will deploy 
two wave gliders and an oceanographic mooring; these will be retrieved later in the season.  Data from 
the NOAA’s OE field work will be incorporated into the ARCWEST synthesis analyses. 

Figure 5. Planned biophysical stations to be sampled by the NOAA Ship Ronald Brown. Yellow symbols indicate 
ARCWEST stations.  Red symbols indicate CHAOZ-X stations. The line off Point Hope (yellow dots in DBO3) is 
tentatively scheduled to be sampled if time permits. 

Satellite Tracked Drifters: 

Due to the late timing of the 2014 cruise, it was not cost effective to deploy the satellite-tacked drifters 
last year.  They will be deployed in 2015 from the USCGC Healy (six in July), NOAA ship Ronald Brown 
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(three in August), and the ARCWEST cruise (three in September). Previous movies showing drifter tracks 
since 2011 can be viewed at the following website under the heading Drifter Movies/Chukchi Sea/2014: 
http://www.ecofoci.noaa.gov/efoci_drifters.shtml. Also at this site, movies showing drifter tracks with 
ice extent in 2011, 2012-2013, and 2013-2014 can be downloaded under the heading Chukchi Sea 
Drifters with Ice Movies (M4V). 

Active Acoustics: 

Our in house engineer has made progress building a very simple, but effective controller using a 
common, easily obtained processor chip.  After initial tests in the calibration tank, we successfully 
tested the instrument for two weeks in Lake Washington. The software code was also successfully 
finalized. 

Lower Trophic Level Sample and Data Analyses: 

Greater than 225 zooplankton samples were collected and preserved on the 2014 cruise. All samples 
were sent to the Polish Plankton Sorting and Identification Center in Szczecin, Poland, and counts of 
organisms were returned to us in June of 2015. Our standard QC/QA procedures will be applied where 
every handwritten form will be compared to what was entered into the computer in Poland and 
corrected as needed. After QC/QA, the data will then be uploaded to the database. We have finished 
the transition of our new database.  However, we only have data available up until 2012. The 2013 data 
should be uploaded and available for analysis later this year. 

2015 Field Season Planning: 

Since tests on the new controller were successful and considered stable over a longer period of time, we 
plan on deploying one instrument in 2015.  We will calibrate the instruments in temperature conditions 
similar to the Chukchi which will increase the accuracy of the results of the procedure. 

Visual Observations Component: 

Sightings from the 2013 and 2014 cruise revealed that the distribution of marine mammals was similar 
between years.  Specifically for large whales, relatively high densities of gray whales were observed in at 
least three different locations: coastal areas off Wainwright and Barrow, off of Point Hope and near the 
Bering Strait.  While occasional sightings of Balaenopterid whales were recorded during the surveys, 
sighting data suggests that humpback, fin, and minke whale densities in the Chukchi Sea are lower than 
those seen further to the south in the Bering Sea and the Aleutian Islands (e.g. Friday et al., 2012; 2013; 
Zerbini et al., 2006).  Detailed maps are available in the ARCWEST/CHAOZ-X cruise reports 
(http://www.afsc.noaa.gov/nmml/PDF/ARCWEST_CruiseReport2013.pdf and 
http://www.afsc.noaa.gov/nmml/PDF/ARCWEST-CHAOZ-X_CruiseReport2014.pdf). 

Photo-ID 

In 2013 and 2014, 50 gray whales were photographed in the Chukchi Sea, Bering Strait, and northern 
Bering Sea. One humpback whale was photographed in 2014 in the Chukchi Sea. In 2013, ~32 killer 
whales (still being analyzed) were photographed along the Alaskan Peninsula in the Gulf of Alaska and in 
the Bering and Chukchi Seas. In 2014, ~15 killer whales (still being analyzed) were photographed in the 
Bering Sea.  Individuals are currently being compared to existing catalogs. Additional details are 

11 of 15 

http://www.afsc.noaa.gov/nmml/PDF/ARCWEST-CHAOZ-X_CruiseReport2014.pdf
http://www.afsc.noaa.gov/nmml/PDF/ARCWEST_CruiseReport2013.pdf
http://www.ecofoci.noaa.gov/efoci_drifters.shtml


    

   

 

 

   
  

   
  

     
  

  
 

 

   
    

   

ARCWEST Quarterly Report M12PG00021 (AKC 108) 

available in the ARCWEST/CHAOZ-X cruise report 
(http://www.afsc.noaa.gov/nmml/PDF/ARCWEST-CHAOZ-X_CruiseReport2014.pdf). 

Satellite Tagging Component: 

Analysis of the telemetry data collected in 2012 and 2013 is ongoing.  Movement models (e.g. Jonsen et 
al., 2007; Johnson et al., 2008) have been applied to these data to evaluate fine scale habitat use (Figure 
6).  Preliminary results show distinct regions of area-restricted search (ARS) off Wainwright, southwest 
of Pt. Hope, and west of St. Lawrence Island.  ARS indicate areas where movement is typically slow and 
erratic and are often associated with foraging habitats (e.g. Jonsen et al., 2007; Bailey et al., 2010). 
Figure 7 shows a detailed kernel density estimate for the high-use area southwest of Pt. Hope.  These 
preliminary results are consistent with results from aerial surveys and other telemetry project regarding 
preferred habitats used by gray whales in the Chukchi Sea. 

Figure 6. Habitat-use model results.  Each triangle represents a switching state-space modeled position at a 
6 hour time-step.  Red triangles indicate where whales were engaging in area-restricted search (often 
associated with foraging) and green triangles indicate travel mode. 

12 of 15 

http://www.afsc.noaa.gov/nmml/PDF/ARCWEST-CHAOZ-X_CruiseReport2014.pdf


    

   

 

    
   

   

    

  
 

  

      
    

    
 

ARCWEST Quarterly Report M12PG00021 (AKC 108) 

Figure 7. Kernel density estimate of the high-use area off Pt. Hope.  Colors indicate the percentage of time 
a whale is predicted to use each region. 

Contribution of data to the Distributed Biological Observatory (DBO) 

The ARCWEST program has agreed to contribute data to the DBO Workspace, supported by 
AOOS/AXIOM.  ARCWEST principal investigators were invited to join the password-protected workspace 
in December 2013, and are in the process of contributing data and data products (maps and figures) as 
are other DBO contributors.  The development of the Workspace is an activity of the DBO 
Implementation Team (http://www.arctic.noaa.gov/dbo) and is in its early stages.  The contribution of 
information from the ARCWEST program is considered foundational to the development of the 
workspace, especially for the visual and acoustic data provided on marine mammals. To date, the 2013 
and 2014 sonobuoy data have been uploaded, as well as a map detailing the location of the currently 
deployed passive acoustic moorings. Long-term mooring data will be uploaded to the website upon 
completion. 
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Significant technical, schedule, or cost problems encountered 

Challenges for the 2015 field season included: paying for increases in fuel and vessel costs that have 
occurred since the ARCWEST proposal was written and approved, as well as mooring costs that have 
more than doubled. Costs for a vessel charter are higher than anticipated in 2011 when the ARCWEST 
budget was submitted. To save funds, we have conducted vessel sharing with PMEL each year. This 
year, we have exercised the option year on our 2014 vessel charter contract with KB Fisheries, Inc. to 
conduct mooring retrieval and deployment, drifter deployment, and marine mammal acoustics and 
visual observations.  As part of that cost sharing effort, lower trophic level and physical/chemical 
oceanographic sampling will be conducted off the NOAA ship Ronald Brown from 6 August to 4 
September. 

Due to the 8 September 2013 incident in which the satellite tagging team was flipped overboard during 
satellite tagging operations involving gray whales (see Appendix 7 of the ARCWEST 2013 Cruise Report 
(http://www.afsc.noaa.gov/nmml/PDF/ARCWEST_CruiseReport2013.pdf)), additional expenses have 
been incurred due to lost gear and skiff repairs. 

To address budget shortfalls and funds needed to successfully complete the 2015 ARCWEST/CHAOZ-X 
cruise, a supplemental funding request was submitted to Carol Fairfield on 21 November 2014.  This 
budget detailed the funds needed to: 1) retrieve the moorings deployed in 2014, 2) sample a full suite of 
hydrographic/plankton stations in 2015, 3) sample the DBO3 line, 4) turnaround 16 passive acoustic 
moorings and 2 oceanographic and zooplankton clusters as a bridge between ARCWEST/CHAOZ-X and 
future research, 5) conduct additional satellite tagging to meet the goals on ARCWEST, and 6) replace 
and/or repair gear lost during the 2013 gray whale incident.  On 5 December, clarifications to this 
request were made including the critical need for the funds to retrieve moorings deployed in 2014. We 
understand that this request is under consideration. 

Significant meetings held or other contacts made 

16-18 April 2015: J. Crance attended a MMC-NMFS Acoustic Surveying Technology Workshop as the 
acoustic representative for the Alaska Fisheries Science Center. The workshop, which was held at the 
Southwest Fisheries Science Center, discussed current abilities, limitations, and research needs in the 
field of passive acoustic monitoring as they relate to marine mammal stock assessment. 

28 May 2015 – C. Berchok and J. Crance presented at the annual Sonobuoy Liaison Working Group 
(SLWG) meeting at NAS Whidbey Island and met with sonobuoy suppliers. 

Presentations and Publications 

Garland, E.G., Berchok, C.L. and Castellote, M. 2015. Temporal peaks in beluga whale (Delphinapterus 
leucas) acoustic detections in the northern Bering, northeastern Chukchi, and western Beaufort Seas: 
2010-2011. Polar Biology. DOI: 10.1007/s00300-014-1636-1. 

Garland, E.C., Castellote, M. and Berchok, C.L. in press. Beluga whale (Delphinapterus leucas) 
vocalizations and call classification from the eastern Beaufort Sea population. Journal of the Acoustical 
Society of America. 
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